Y

Scientific and Technical
Intelligence Report

Soviet Radioactive Waste Management

Fap-Stcret-

* OSI.STIR/TCS (15~ A0

Yeptember 1975

Cnny RO 12




Warning Notice
Sensitive Intelligence Sources and Methods Involved

NATIONAL SECURITY INFORMATION
Unauthorized Disclosure Subject to Criminal Sanctions

SS——
Clgsslfied b
Exempt from eral DeclosdfthTion Schedule
of £.0. 11452, exemptian category:

§ 30(2)
Automaticaily declasiified on:
date impossible to determine

Microficho (NMA) copies are avallable upon request.




-

: Fiog‘ﬁ‘lﬂ’ci ]

-~ September 1975
Savict Radioactive Waste Management,

ﬂ;l’r()j('('l Officer

PRECIS

An inerensing accumnulation of radioaciive waste fromy its expanding nuclear

power program and other sources will confront the Soviet Union in the

. relatively near future, Satisfuctory methods must be developed for the

muanugement of these wustes over the long term to prevent unaceeptable
releases of radioactivity to the environment,

Saviet radioactive waste management practices. facilities, and research
and development programs wre deseribed and evaluated in this report,
Those low-level waste treatment and disposal facilities which have been
visited by Westerners are adequate but not up to Western standards of
Jconstruction or operation. The Soviets are doing rescarch on all the stundard
methods of waste management, such as hitumenization and vitrification.
They have developed and now advocate deep-well injection nsa method for
ultimate storage of low- and inedivm-level wastes and are even suggesting
its use for Tuture disposal of high-devel wastes from reprocessed_power
reactor { E '

s . ‘ For environmental reasons it is anlikelv TR0

the injection method will I)F:l('(‘(‘pllll)l(‘ in the West. Soviet high-level waste
from plutonium production reactor fuel reprocessing is now stored in tinks
as in the US. Low- and medivm-level radionctive wastes resulting from
naval nuclear operations are stored wt several naval basess A variety of
special purpose barges are used in servicing nuclear vessels and handling
these wastes.
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PREFACK

As worldwide nuclear power progrms expuand, the sufe and cconomic
management of large volumes of rdioactive waste is o problem of specinl
concern, (s estimated that over 99 percent of the rmdlonctivity resulting
from nucledr power-plant aperation and spent fuel repracessing will be
con‘uined l;r'l ligh-level liquid wastes. This waste will require long-term
storage In some type of high-integrity containers or by encasing in u solid or
some other iﬁufo method of stornge untll final disposal in @ manner safe to
the cuvironiment, ;© :

Plutontunin and teltium production programs have been the principal
sources of high-level radionctive waste in the pust, particularly in the
United States and USSR, Treatment and storage of these wastes have
provided useful experience but many problems remain, and the question of
ultimate disposal has not been resolved. Also, the management of low- and
medivm-level activity wastes has heen under  constunt study  and
development In the US, the USSR, and other developed countries with
nuclear progrums,

[n the USSE rmdionctive wastes are clussified as:
(1) low level—bielow [ x 10 enrees Aitee (C ] Napectfle netivity,
(@) mediun evel—lram 1< 1030 1.0 G2 and

(1) high level —all exceeding 1.0 G/l

The purpose of this report is to deseribe and evaluate Soviet tadlionctive
waste munagement processes, pracetlees, und factlities, and to determine the
stutus of the Soviet radionctive  waste management  research und
development program. This report was prepared by the Office of Scientific
[ntelligence and coordinated  within  the CIA., Information available
through January 1975 was used In its preparation. Additional information
avatluble through June 1975 was considered but did not alter the
conclusions,
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SOVIET RADIOACTIVE

WASTE MANAGEMENT

PROBLEM

To ussess and evaluate the Soviet radionetive waste munagement progrn,

. CONCLUSIONS

I. Soviet low-and medium-level radiouctive wuste
munagement tochniquoes are L:(im:'rull_\':x(dmiuulp und
ure similar to those in use {n tha West, Some Tnellities
abserved by Westerners, however, have been found to
be of shoddy construction. In tome, housckeeping is
poor and safety regulutions are ‘net always followed.

2. A waste Injection technlgre s been developed

“und used In the USSR for disposal of tow-level

racionctive waste in deep, water-beuring j:cuioglc
formations. The Soviels cluim that this.techuique is
now a technfeally proven, safe, and economical
process for ultimuate disposal of low- and medivm-level
wastes. But cavironmental considerations make it
unlikely that this technique would be uceeptable in
the West in the foresecable future,

Although the

soviets consider this tvpe of formee temporary becuuse N

of the cost of long-term manitoring and the duangers of
leukuge due to carroston ar dumasee ta the tauks, ltde
I any spent nuclear-power reactor fued has heen
reprocessed in the USSR so fu-,

4. The Soviets are aware  that they will be
confronted with the problem of nanaging  large
valumes of high-level radioactive wasle as a result of
thetr expunding nuclear power progoun, They are
actively engaged in research an rdioactive waste
treatment and concentration methods that will permit
sule ultimate disposal. Bitumenization and vitrifica-
Hon processes are under development. There is no
evidence that they have planned o e or used

wltisnate ¢ posilories (sueh us salt mines).

) o

SUMMARY

The Soviets lave o partly <eeret, paetly open
runclonctive wiste nunagement progr, Openly, they
discuss, pubilish, aond allow Westerners (o visit some af
their radionctive treatment
disposal Facilities. This waste is mainly deaved from
ubartae hospital, und industeial nse of rdionetive

law-level wiaste unl

atapes. Ao, tretment and disposal of Jow- and
mediva-level wastes from evpethmental and power
renctan are discased apenly. And in recent veans the
Soviets Tave published research and plans for future
munagenment of high-level waste from the reprocessing

of power-renetor Dael
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i(]umplvlo'w(ro(‘v s maintained regarding  the
lu'ulm(‘nt handling. or disposal of nuclear submarine-
Msucmtcd rcloactive waste and of waste  from
[1[11(()11!\1m-pruduct‘i(m reactors thut are under the
coutrol of the Minlstry of Medium Mactine Building.
The fuel eyele (reprocessing, refabrication, und waste
munugement) s still considered  classified by the
S(;wl(‘l Coverunent, :

‘About 20 standurized, low-level wuste treatent
and burial stations are said to be distributed
throughout the USSR, Of these, the Zagorsk Waste
Buclal Station and the Moscow Central Rudiation
Sufety Station are hest known wnd have been visites
tly by Waesterners.

technigues used at these fucilities are similar to those
in'the West and appear to be adequate, But building
and bunker constraction Is shoddy, some of the
bulldings ure small and poorly designed, and
h(')mokocping is not up to Western standards, New
construction being completed in 1974 at the Moscow
stution  will provide improved rescarch and
development facilities there. The Soviets have safety
regulations and requirements that uppear on paper to
he up to Western standards for radioactive waste
management. but in actual practice they are careless
infollowing thelr own regulations.

Well understood concentration methods —[iltration,
congulation, centrifugation, evaparation, and ion
exchange—are used by, the Soviets in. treating low-
level wastes. Concentrates. ashes from incineration.
wiid solld radionctive wastes are enensed in concrete or
nixed with cement slurrdes and buried In ditches or
bunkers such as those scen ut the Zagorsk site.
Dt‘contuminutcd waters, reported to be well below the
muxlmum permissible concentration (MPC), are
d:hchurgcd to open ponds or (ho sewer. This effluent is
u[)purcntlv considered to He “nonradioactive” waste
by the Soviets. The Moscow station dumps such
cfﬂucnt into the Moscow River.: A pilot plant for
bitumenization of low-level wastes has been in

Qcmti()n wt Zagorsk sinee about 1970. The resulting
bitumcn blacks are :tored in bunkers abave ground
witer level and the surrounding area s monitored.
The Sovicts could encounter future lenching and soll
cdatamination from runoff if they continue to use this
tcichnlquc.

[Since 1963 the Saviets have been pumping low- and

nfedium-level rdioactive wastes into deep. water-

|
!

hearing  geologic formations at the Dmitrovgeg]
(formerly Melekess) Scientific Research Institute of
Atzmie Reactors (NHAR) site on the Volga River,
They chidm ta be the finst in the world to develop this
technique to commercial seale. Work began in 1963
and o pilot profect was run between 1966 and 1970.
During that period 320,500 cubic moters of
rdioactive waste were pumped  inta the carth,
[njectlon hs continued at this site up to the preseat,
The Soviets claim that such wastes cannot harm the
cnvitonment, because they are “salely insulated.™
Although the Soviets concetvably could dilute their
hgh-level waste obtained from nucleur power renctar
fuel reprocessing and inject 1t into deep geologic
struda, there Is noindiention that they intend to do sa.

.iktor Spitsvn,
director aof the Tustitute of Physical Chemistey of the
USSR Academy of Sciences, Maoscow, is the principal
Soviet spokesman advocating deep-well rudioactive
waste injection.  His institute and others have
cooperated  with NHHAR in supporting rescarch on
deep-well injection. Good cooperation exists hetween
the Academy of Sciences and the State Committee for
Utilizadion of Atomic Foergy on research. and
development in the field of rdioactive  waste
management.

The Soviets eapress  confidence  that injected
rudionctive waste will not leach or seep into any
domestic water supply, In 1972 they hegan dl\cux\m;,
the possibility of ijecting high-level mdioactive waste
into geological Jormations.  Nevertheless,  thev
probably have actually injected little if any high-level
waste inta the earth, in zpite of u few statements made
by research workers to that effect.

Leading Sovict scientists and administrators are
concerned abaut the cxpected volume of high-level
radloactive waste that will result from the:r expunding
nuclear power program. Since littie if vay spent power
reactor fuel has been reprocessed so far, the Soviets are
not yet confronted with the problem of managenent

and ultimate disnosal of hich-level waste in lars

\"\lll“l‘\x




Except tor the suggested deep-well injection, which
may prove impractical, the Soviets have suid little

about ultimale disposal of high-level wastes. Although

they are aware af such techniques, they appeur tohave
but slight Interest in uslng salt mines, caverns, or
cavlties fermed by underground nuclear explosions as
waste repositories, They could be waiting for US
decistons in this area before committing themselves,

and cfficiency in treating low-level wastes in 1974,

Research underway e we USSR on radioactive
aste teatinent {ncludes viteificution, bitairenizg.
ton, und cementution methods of solidifving waste for
long-term  storage. A two-stage, fluidized-hed
vitrification process has been tested to pilot-plant
scale. Some studies on bitumenization of high-level

“wastes Indicated o lack of understunding of the
fexploston dungers. '

Vurlous separation techniques ace also being studied
to remove fission products from waste solutions. Theee

‘include ton exchange, clectrophoresis, electrodialysis,

reverse osmosis, und adsorption. A pulsed-column fon
exchunge facility at the Moscow Centenl Radiution
Sufety Station gave promise of tncrcased throughput

The propagandu vatve of radionctive waste disposal
has not been tefuied by the Soviets. For home
consumption they cluim to be ahead of Western
countrics in treatment and disposal methods. They ure
more realistic in statements beamed to the West but
take every opportunity to criticize the United States
and  Unlted  Ningdom, pointing to their a-en
oppasition to dwmping raderictive waste at sea. They
apparently justifly duneping vreated weste into rivens
by classifying it as non-radioactive. The Sovicts have
also attempted o use international meetings on
radioactive waste management lor political purposes.

DISCUSSION

SOURCES OF RADIOACTIVE WASTE

Low- and medium-level wastes ore being generated
‘in the USSR as a result of the routine operation of
‘nuclear  power reactors or of resereel test, and
propulsion reactors (submarines and icebreakers). Also
saolid and ligquid wastes are produced as a resalt of
“using radicactive sources al medical, research,
“university, and industrial fucilitics.?

In addition to low- and meditm-level wastes, high-
level radionctive waste Is now being generated in the
FUSSR primarily as a byproduct of plutonium/tritium
;production reactors and their associated  fuel
Creprocessineg planls

As is the cnse in the United States. the nuclear
power program in the USSR will become its greatest
source of high-level, long-lived radioactive waste in
the future. In September 1974 at the Ninth World
Energy Conference in Detroit, the Soviet Minister of
Power and Electrification, Pyotr Neporozhyny, stated
that the USSR now has 12 nuclear power reactors in
aperation and is planning and building 30 mare. The
growing role of nuclear power in the production of
clectrical energy in the USSR was rviost recently
emphasized in speeches by both M. V. Keldvsh, the
president of the Academy of Sciences, and by VoA
Kidllin, Chainnan, State Committee for Science &
Technology, at the November 27 Ceneral Sessien of
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the UssR Academy of Sciences.® The Soviels are
reported ta have about 7.000 MWe of nuclear power
planned for 1975 and 27,000 M We by 1980,

VAU present, ittle if any spent reactor fuel from the
power reactors in operation at Relovarsk, Novovaoro-
nezh, Shevehenko. Bilibino, Kola, Leningrad, and
Dmitcovgrad (formerly Melekess) is heing reprocessed.,

i

fAlthough the reprocessing of spent fuel clemeuts
fron. water-cooled, water-maderated power reactors
his been discussed in Sovict rescarch publications, 57
i is likely thyt onlv small amounts have been handled,
Lbssibly where piutonium production
réuctor fuclis reprocessed. In 1972 A. N. Koudratiev,
":r the Radium Institute imeni Khlopin, Lenlngrad. in
‘summarizing the outlook for waste munagement in the
USSR, discussed a future 45-to_'u/du_v.' light-wyter
réuctor fuel reprocessing plant, ‘He indieated that
scale-up of a pilot plant process I expected by 1978-
K0.® In 1973 u Soviet delegate to the International
Atomic Encrgy Agency (IAEA) indicated by questions
nhd comments that the USSR was considering
construction of o power reactar fuel reprocessing
p!unt.” :

The spent fuel clements probably are encased in
noncorrosive sheaths and stored in sealed containers
dpsigned to dissipate the heat créated by radioactive
decay. As the Soviet nuclear power program cxpands
apd spent fucl reprocossiag s undertaken to recover
the ¢ranlum and plutonium, increasing amounts of
||!;:h~lcve.| waste will require proper management.
‘Therclore (as in the United States), the Soviets are not
now confronted with the problem of treatment and
uftimate disposal of large volumes of high-level
ridioactive waste, but they are acutely aware that this
problem must be dealt with in_the relutively near

fature,

| .

:

LAn additional rudioactive waste load will result if
the Soviets perforn spent-fuel reprocessing, services for
forcign countries. They have indicated a willingness to
negotinte contrnets for such service with Western
cistomers. The Soviets are aleendy committed 1o
reprocess fuel whicls they provide {or reactors in East
Farropean countrias and for reactors which they sell in
the Wegt, 10 A

Lo . * H . . . : 1!
Waste Disposal Fucility has also been vistted

LOW- AND MEDIUM-LEVEL RADIOACTIVE
WASTE TREATMENT FACILITIES

The Soviets repartedly operte abaut 20 standned-

ized low-level radioactive waste treatmert and burial,

stations located at suitably remote sites

) These were set up o bhandle
iquid and solid  wastes f{rom medical, research,
nniversity, and industrial fucilities within preseribed
zones. The best known and reportedly largest facility

.

of ghis type Is the Zugorsk Waste Burial Station

ibout 143 ki north of Moscow, 2 1819 1y ¢ openly
discussed in the Soviet press and technical literature
and iy used as showplace for touring forcign
delegations, The Zagorsk facility serves institutions in
the Moscow uren cither direetly or via the Mascow
Central Radintion Safety Station, which functions
primarily as a collection, treatment, and waste
cancentration point.' " The Khar'kov Radionctiy

.
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FOWSAND MEDICNELEN FLWASNTE
NOANACGENENT TECHNTQUESIN USE

The NMasveaw Centeal Radisition Sadety Stationg s
reparted ta be tepical of regional rdioactive waste
callection sdions in the USSR is Tocted near the
Institute of Atamic Foereny iment Kocchaton soid i
live been established aricitedly o service  that
institute, AU lewst sinee 1968 the stulion appeses to b
prart ol the Al Union bstitute of Tnoreanic NMatedals
that wan set ap to study desien of fuel clements [
auclear renctoes The station, huilt in 1938 wis visited
by forcivn delegations in 19617 1969 .o recently
i L9010 equipped o teeal wastes of o specilic

cuetivity below £ x 107 curies diter, which wee eeceis ed

frant haspitals and reseurch e tublichients. (QHTTHTCTAN

in 197 was S0 cubic micterns per daye, !

Liquid wastes e delivered 1o the dation
(-||(‘l|xi(~n||l} wadvzed. wnd then Blended Ty o tminitg
Lk Thic i dane to olitala tmace or less avernge

chemical camposition wnd ta dilote organic sobidioces

cuch s detergents whieh aderden watl, sabedient

teeatmend I cangnbdion ad veeveleage revns !

Flaceulation is induced v 1he eaw Plended w1
additions ol Jerron slfate ll’«~§().' aand Kl
NGO and the resalting precipitte s allowed ta
settle o claeilior denmes The tiguid s decanted and the
precipiide s mechancadls cotpacted e Bltered
Cliritied  efH{lucn

cationile (Son el

v passed thiongd, dronedy Leend
KU -2 wedklhv alkaldine

anionile (Soviel Bope ANC2E Yion-eveluamge resins altes

e and
liltetion thraueh vond cond onthecite cond Tiltradion
heda b The ellacnt o then aelliceenth decont. S
e Lo Lty

uetivity litery ta allow (“‘I‘(i\.'ll viten thie Noscow Hiver

tated (l'("i(lr(l'(“\ NN cues of

o apen reservain, S The Saviets ol thad steontiume-

YOS concentation i the Jina cltlaent i

the

[ie vame cases they repart b

sulictintially below PN LR ]H‘tllli\\ll'l"

concenlodion (NTI'CH

- . . B N Y i
nat possibile toeeach e NTPC Tor callie3 3 08500

Suspensions alitained  danng the Hoceuladion

. . R
process aore reduced i valime B o bactar ol 12 1o 1
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. )
by cenrifuging. The Soviels use u maodern floceuluting
agent—polyacryvlamide (CH2CHCONH g)—us
centrifuge aid. The temperature is raised to 43-50° .
and the resulting radloactive sludge is removed hy
viicuum.  Radiouctive  waste suspensions can he
C(I‘ntrlfu;:(‘(l ul o rate’ of 130-200 litees/he at this
stution, !

{

! . : .
| [n an attemipt to tmprove performance and Increase

tl’)roughput. the Moscow station tested a  sclf-
discharging plate sepurator for concentrating
rddiouctive suspensions. This equipment was reportexd
tq have a greater capaclty thau u céntrifuge, praduced
a| clearer cffluent and a denser precipitate, and
ptovided automatic discharge of the solid phase. But
tlie' Soviets found that frequent - dissembly of the
equipment wus necessary—a  major disadvantage

because of the rudionctivity.® :

. lon-exchange resins that have l;ccg)mc saturated at
the Moscow station are reactivated by backwashing
dnd are reused until they become mechanically and/
of chemically degraded. Contaminated “buckwash
éfﬂucnt contalns radioactive Isotopes in the form of
sulfates, chlorides, carbonates, and nitrates. This slurry
Is lconccntruted by evaporation to obtain a hydrate-
cu:‘rlmnntt‘ precipitate. It is cluimed that up to 90
parcent of the $e-00 and same of the arganic Impurities
are removed. The évaporator cancentrates are cooled
infa crystallizer to 20-30° C und are transferred to a
waste tunk. The collected radioactive precipitates,
slueries, and bottons from the treatment pProcesses are
finally transferred to spectal trucks and tennsported to
the Zagorsk Waste Burdal Statlon for disposal. 119

Information on the Moscow Central Radlation
Sufety Station, obtained from visitors and published
technical reports, indicates thut the mdioactive waste
treutment techniques presently in use are essentinlly
the sumea, with some improvements. as those deseribed

in 19G0. :

.he Zugorsk Waste Burtul Station has been visited
in the pust und as recently as 1974 by uq
delegation. 1t was vislted in 1972 by US sclentists
during o mecting of the IAEA Panel on Chalee of
Burial  Conditions foz Rugdionctive Waste, held in
Mascow, A group uf:ﬁcivnllslx also vislted the
Zagorsk statlon tn 1971, 18 18 20

Rudlonetive waste from  the Moscow aren s
transparted to the Zugorsk stution under police escort
by speciul rdl cars nnd speetal tracks, The stution i

reperted to receive nbout 2 cuble meters of waste waler
per day on the average, plus other solid and liquid
wastes. Solid combustible wastes are incinerated. The
ashes  and noncombustible rdionctive solids ure
encused in conerete blacks which are placed o dGitehes
and then covered with conerete that also containg
rudloactive slurry und concentrate,! 718

Raw radioactive waste waters brought in from other
locations ns well as that generated at the Zagorsk
station Uself ars treated by precipltation und jon
exchange using procedures like those used at the
Moscow Centeal Radiutlon Sufety Station, deserihed
previously. !

The Zagorsk Station had a pilot plart in operation
In 1971 for the study of bitumenization of radiouctive
wuste, The US delegution in 1972 observed asphult
blocks of encased low-level waste as well as concercte
blocks stucked on the ground ubove the water level.
Monitoring did not appear as strict as that practiced in
the US. Monltoring wells were sald to be located
around the waste plle. but the Sovicts did not give well
depths nor on what horlzons they were sampling the
ground water. 2

HlCll-LEVEL RADIOACTIVE
WASTE MANAGEMENT

Because all their high-level waste (HLW) treatment
and storage fucilities up to the present have been -
ussoctated  with plutontum  production under  the
Ministey of Medium Mackine Building, the Soviets
huve heen highly sceretive about this subject. as
recently as October 1974, US members of the US-
USSR Fust Breeder Reactor Joint Coordiniating
Committee were dismayed to find that the fuel cvele
(reprocessing, refabrication, and wuste management)
was closed to discussion by the Soviets. When
questioned aboat this at the firt committee meeting
in Moscow, A. M. Petrosyants, chairman of the USSR
State Commiittee. on Utilization of Atomic Lnergy,
stated that the fuel evele is part of the Soviet classified
progruam, !

Reflecting this scerecy, Soviet papers presented at
international meetings on amdloactive waste nuinage-
ment have dealt primadly with low-level  waste
treatment and disposal. Also, Soviel attendees ure
often theareticinns who display o Inck of understand-
tng of practical problems associated with mdionctive
waste management, 2
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Nevertheless, by the late 1960s a trend began
toward increased publication of Soviet rescarch
on the treatmient und storage of high-level wastes
expected from the reprocessing of nuclear-power-
reactor fuel. Inu 1978 report Viktor 1. Spitsyn, director
of the USSR Academy of Science's Institute of
Physical Chemistry and a leader of Soviet research on
radioactive waste management, discussed pluns for the
munagement of highly active wastes from Soviet
pressurized-water power reactors fucled with sintered
uranium dioxide enriched to 3.8 percent U-235. The
Scviets plan to hold spent power-reactor fuel for 1%
to 3 years or longer to allow it to ““cool.” The length of
the cooling period will depend on the need to re.um
the uranium to the fuel cycle. A solvent-extraction
process will be used in the reprocessing of the fucl to
recover uranium, plutonium, and neptunium,
according to Spitsyn. The high-level wastes will
remain in aqueous solution und be concentrated to
recover nitric acld. Spitsyn reported that the USSR is
operating “experimentul-industrial plants” (probably
pilot plunts) to test high-level waste- solidification
methods—vitrification and bituminization. He
claimed that the injection of “high-level wastes into
deep geologieal formations was ulso being tested.
process the Soviets plonecrcd for disposal of low und
intermediate wastes '

The US Pou.cr Delegation, while visiting the
Novovoronezh nuclea: power plant in 1973, were told
that solidification of high-level waste is in the
planning stage at this plant and will be incorporated
into the fifth nuclear unit to begin operating in 1976.
Shipping containers of 10 cubic meters cach will be
used to carry the high-level waste to a reprocessing
plunt. Low-level waste resulting from washing down
equipment and from other sources is purlflcd at the
reactor site. Contaminated liquids are stored in
concrete tanks with a steel and concrete container
inside and placed in special concrete trenches located
at the reactor site. Monitoring for tank leaks and
ground water scepage has been provided for.*

The most forthright statements concerning current
Soviet high-level waste management practices’ were
made by Y. P. Martynov at the March 1974 IAEA
[uternational Working Group on High-Level and
Alpha-Bearing Wastes, held in Vienna, Austria. He
«cported that the only method now in use on an
industrial scale in the USSR s controlled stornge of
evaparated liquid wastes in stalnless steel tanks. These

tunks are placed on special protective plates and
cquipped  with cooling and  blower systems,
instrumentation, communication systems, und
equipment for pumping wastes from one tunk to
another. He reported that this method of storage is
censidered  provisional because of undesirable
chuacteristics such as the high cost, the requirement
of continual maintenance und control for decades,
and the possibility of widespread contamination due
to corrosion, accidents, or damage to the tanks in war
time %

“delegation in
" atmospheres. Overpressure was sald to equalize in a

Nammm—— )
' DEEP-WELL INJECTION

The Soviets claim to be the first in the world to
develop to commercial scale deep-well injection of
low- and medium-level wastes into geologic
[ormations. They began this work in 1963 at the
. Dmitrovgrad (formerly Melckess) Scientific Resgarch
T~<titute of Atomic Reactors (NITAR) site® 25t
[ JWhile the Sovicts usc a diffcrent technique, they do

- not predate US radioactive waste injection activitics.

(At Oak Ridge, medium-level waste has been injected

. into deep shale formations by high-pressure fracturing

techniques since the 1950s. A cement-waste slurry is
forced into the fracture and solidifies, ensuring

. permancnt, dry storage of the waste. At.Idaho Falls,
since
¢ discharged into the Snake Ris cr aquifer beneath about
+ 400-500 feet of sand.)

1952 low-level, waste has been

aqueous

Tne Soviet technique involves pumping wastes into

" water-bearing permeable struta. They do not consider

; this to be

i Pressure In the disposal aquifer or basin is controlled .
- by pumping water out as the waste is pump d in

' pressures up to 20-22 atmospheres. A ﬁ,

releasing”” the waste to the environment.

pressures  of  50-35

1971 noted

few days, which could indicate cither very large water-

are not water-tight at some place  The
qrestioned the salety of the process. "™ A pumphouse is

~ tight strata or the possibility thut the stata bciﬁuscl




located over each welllead, tn eueljer l('sliuu the
Soviets injected  wastes Lo depths ol 1.580-1.510
nui((‘rs By 1971 they
atf an industrial seule cont: aining 107 1o 1072
Hter jnto pockets of wuter-bearing, permeahle strata
Iulul( d hetween stratn of relatively inmipermenhle clay

‘lll(‘( pthe of 3235 ta 4130 meters

reparted lnunme wiaistes
curies/,

—_—

After initial testing, the NTIAR in 1966 hegan a 1-
vear pilol project to study the feasibility of injecting
low-level wastes on o commercial seale, This project
wirs deseribed by Viktor Spitevn and others in a paper
presented at the Sympaviin on Treatment of
Medivm: and Low-level Radioactive Wistes held at

Aix-cu-Pravence, Franee, in September 197070




\pll\\n reporled that over s l \vur pvrm(l lwunmlu,

o Apdl 1966, 5200000 meters; af
(unl.muu;, 3.0 lllrl(‘\(l[dl]lll.l activity wire pranped
lulu \\ulvr-lwurlug strata ad e dle |1l|| al 1AB2 ta LS
wiéten, Four gjection wells ln.u! hieen deilled by 1970,
Also. 10 contral wells were deilled at \nnil.xr deptlis,
and  theee G0-meter-dec p holes were drilled  for
umullurlm, Mlanned nrandinum uupuvll\ is 530 cubiie
meten pee (lu\ at the Dudtravernd stte,*

The eesuldts” af s experment form (he hasteal i
Saviet cludm that they huve o tee dindeally proven,
ceatamnienl, upd sale proces lor endionctive wisle
tnfection it o deep,

¢ ulm wasle

water-hearinge hordzan
cantaining highly ounerdized wate s Chey elainued
that the constenction cost of the plial phm( wonld he
uade up i suvlngs tu U vear of apecation, *

E A the 1971 Geneva Couference an the Peacelul

Uses of Nuclear Energy. Spitswvie prresented w0 paper

NH lllllL that 1.2 million culiic meten of waste had bheen
|mm|w(l undergeonud and that o tatal of 30 willian
L euries, Af radionctive waste b hee A injecte « over an
CSeveur pvrm(l (LO63-Ty ol Dianitron eradl 7

“ According

o llu‘i\v liguees, the average mdioactivity of the wisle

o was Alighitly aver ‘l.(l A IO curies per Hiter, e

- mediduedevel activin,®

- Based an thelr evpressed confidence in the sfety

Cad lmhulvul feasthiline of the tnfection method, te
Soviels wielt conceivals v decide ta ditite high-level

Cwaste and et it nudengranind rather than attempt
to concentrute and solidily it far permunent storage.
Thes luive never sugeested et they are conviderlug

such |\run(||m~ Bat consddering that by the vear




2000 they will live an esdimated 130,000 AAWe of
nuclear power, they could have an accumulation ol
ahout 46 million liters of high-level waste merging
about 1LOOO caries per liter, Dituted LOK Tald, adout
16 billion litees of waste containing 1 curie per liter

metees

R T O O O (l('ll'\:Jll"ll aded lu_\ :('Il-lif”l.l“ Clen

Seschiare There were Tis e cantrol Tiodes ata edius of 50

nine hales ot 123 eters, and theee ot 100

re

miclers,

wanld eesult, This would mea aeequirenieut taingeet
ton the avernee! abont 2 hillion litees per veue, or
o -

ahaut 35,000 bareels per day, not an wnanageahle -
anonnd. ' '

The Soviets are conlident that the injected waste
will nat eacly or ceep indo any dogestic witer supph
Maonitor deill holes aud pressure-reliel Tiales carraund
the wellhead b appropriate intervds i a concentric
cirele, tn 1971V D Babokovi showed diseranms sod

aladngraphs of the Dmitioveead ste 1o membiens ol

—

- AR
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indications  that the Soviets are pumping
radioactive wastes into the ground at sites other than
Dritrovgrad. In 1973 Viktor Spitsyn wus evasive
when pointedly asked where the Soviet deep-well
injection wuste fucility was located in the USSR,
Surpri\lngl\ he said the location. had not heen
pul»lislwd and that it is not in a densely populuted
urex, not in the southern USSR where curthquukes are
pr[{vulvnt and not in Sibena.® In view of the fuct that
(hq Dmitecvggrnd site has been deseribed and visited,
Sp’twn may have been refering to a seeret site, His
(.oncvu Conference puper tn 1971 did not give u
spdcnhc locition but referred to *u pilot installation.”

While most of the details in that paper closely
matched those given fn carlier publishied reparts on the
wurk by the NIAR tn Dmitrovgrad, there are some
uni'.x_plulncd anomalics. Ho could have been referring

in part to experiences at other waste injection sites.
| .

- Spitsyn’s description of the number of wells drilled,
distances of control wells from the tnjection center, the
geologic zones {nto which wastes were pumped are
\luilltl\' different from the data given in his r(‘pnrt 0
)i 1970 at Aix-en-Provence.?

vernd in

-

Ii’m\ihly they arepresenting
“as planed on pager along with some real

duta from maore than one of their drilling sites. Spitsyn

cprojec

Cstuded i the Geneva paper tiat some of the waste
consisted  of that obtained from the  removal  of
“aluminum “contings.” These may have come’ from
plutenium production reactors which commonly use
suluminum- . fuel elements but could have been
spent fuel from any of the Soviet rescurch reactors that
In addition. some of the
consist  of
solutions of sodium nitrate and cachonate,
sada,  some altrie acid il

-'Wcul operations,

—

Another unomaly was reported by AL N Kondratiev
of the Radinm Institute in a paper presented in 1972
at the Paris Svmposium on Munagement  of
Radiouctive Wastes from Fuel Repeocessing. e stated

use aluminum cladding.

injected wauste was suid to “aqueous

I
s
i
;,
= cuustic
3

. that wastes up to 10 curies per liter had been injected
there are M\‘ underground formations.

12

Kondratiev and the other Soviet delegate, N.
V. Kevlova of the State Committee for Utilization of
Atomic Energy, gave the impression that they were
theoreticians not associated with a real mdiouctive
wasle  program.  They
contributed by aothers
meaninglul questions aboui the Soviet program, *

were  deseribing material
und were unable to afisiver

Spitsvn and coworkers reported in 1972 that the
USSR is investigating the injection of high-level wastes
into geological formations similar to their “ulready
d(‘\'(‘lnp(‘(l hordal of intermedinte-level wastes,® They
did: not state that any high-level waste had actually
l)cch injected nor did they identify the location of the
investigations. They did imply that injection would be
dunc with wastes stored for about 10 vears to allow
somte decay of ceslum-137, and that Sr-90 and
promethium-142 should be extreted before storage. 1t
appears {rom this wnd other Soviet reporting that na
significunt quantity, if wev, of high-level wastes have
been injected into the earth ® 2




- RESEARCII IN PROGRESS

Soviet rescarch and development on mdionctive
waste management cover nractically ull the standard

techniques being investigated  clsewhere.  Recent

published rescarch reflects growing Soviet concern
with the problem of ultimate treatment and sterage of
high-level wustes from reprocessing “of fuel from
nuclear power reactors, Ritumenization, vitrificution,
and cementation of wastes as well as work in support
of their deep-well injection progranrare underway.,

While ft is the most advanced country in the ficld of
peaceful nuclear explosions, there is no evidence that
the Sovict Unlon is working on or planning to use
cavitics produced by undcr;:ro_ﬁn(l nuclear detonations
for ultimate waste disposal. With regard to the use of
salt mines or natural caverns for waste storage, the
Sovlets appear to have no working projects. They may
be waiting to see what decisions the United States
makes in this arca. The Soviets were not interested in
visiting the West German Asse salt mine wuste storage
project in 1972,

The Soviets are studying the chemical effects of
aqueous radioactive waste solutions on soils and rock
formations in support of their evaluations of high-level
waste injection. They advocate pretreatmen? of such
wastes, including neatralization of acids and the
addition of complexons (chel te compaunds) Lo tic up
metallic ions. The object is to preveant  chiemical
reactions underground that could have deleterious
cffects such as loss of strata permeahility, loss of
mechanical strength of the rock layvers, and formation
of guses. They also consider it desirable to_pretreat the
strata into which the waste is to be injected. Acid
treatment is said to decrease the chemieal reactivity of
the stratum. Further treatment with surface-active
agents also was said to prevent the accumulation of
solid radionctive isotapes in the rock formation. As un
example, the Soviets have cited  the absorptive
capacities of sandstone treated in this manner,
Nevertheless, the impression gained was that the
Saviets were extrapolating data obtained from their
low/medium-level waste injection work,

The effect of underground heating dae to the

energy of radionctive decay has also come under
study. 1t was claimed that underground temperatures
at Dmitrovgrad increased from abaut 10° G to over 500
C during a S-year perod, alter which no further
increase was abserved. In their studies of high-level

“of high-level wastes.

waste the Soviets cileulated the amount of wastestha
could safely without the
tenperature above the boiling point. For o cubic oot
of permeable rock with absorptive capicity of 355 -
caries per cubic incli they concluded  that the
temperature will rise to 2000 C. safely below the 235
C boiling point at the stratum pressure of 42
atmospheres. The waste was ussumed to average 0.1 1o
10 curies per liter, with 67 percent of the activity from
short-lived isotope cerium-144. 8 percent from long-
lived $r-90 and the rest consisting of isotopes with
short and medium half lives. There is no indication
that this experiment was done exeepl on paper. Also,
the Soviets did not take into account what cffects
decay heat or radialysis may have on the organic
complexing agents they propose to use as stabilizing
ugents, 28

be injected rising

Bitumenization

Warkers at the mstitate of Physical Chemistry and
at the Central Station of Radiation Shielding,
Moscow,  reported 1970 on experiments in
bitumenization of low-level radioactive
containing  sodium  nitrate. They studied  various
of (asphalt) determine  gas
formation, the dangers of explasion, witer absarption,

in
wastes
wrades bitumen to
and lamination of the bitumerous mass depending on
the amount of nitrate present. A pilot plant based on
these studies was set up in 1970 and was said te be
ready for startup.™ This pilot plant preiably is the
one at Zagorsk that was operating in 1971 and is
apparently copicd from the type developed at Mol
Selgium, 12

The Soviets also are considering the bituMenization
K. P Zakharova V.V,
Kulichcuko, Yu. P. Martynov, and others in 1972
deseribed a5 year study they conducted to determine
the radiation/chemical stability of bitumen blocks

composed of 60 pereent asphalt and 40 pereent

~sodium nitrate, with apecific activities ranging from

0.15 to 154 curics of $r-90 per lier. Data were
collected on:  th. of
hydrogen, methane, ethane, acetvlene, and carbon
dioxide gases; the oxidation of the bitumen: safltening
and pencteation temperatures: and radiation heating.

formation and iberation

Further tests were said to be underway on bitamenous
specimens with wetivities of aver 30 curies per
kilogram. The Sovicts concluded that hitumenized
waste with specific activity up La 10 curies per liter
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. .
with o apecifie heat lheration of 30 watts per cubie

mater may be stored in uncooled buarial pits. Also, they

saitd that storage of wastes with activities up to 100

curies/liter is passible with air cooling in the hurial

pits. It is necessary to prevent the acenmulation of
rdiolysis  products beenuse of  the possibility  of
hvdrogen accumulation,™ Western rudionetive waste
cesearch  hus indiented o counsiderable danger of
explosion of large accumulations of  bitumen
containing uitrate, nitelt s, and voids. Tt would be

difficult to accommodte the swelling and  ans

forjmulinu at concentrations greater than 10
cuﬁvs/lltor, Mrs. N. V. Kevlova, who presented the
Suvlol report (ulthough shie was not a coauthar) on
hl;,h level waste bitumentzation at the December
1972 TAEA Symposium on Management of Radione-
ti\'c Wastes from Fuel R(‘pmccs.\'ing in Paris, appeared
un hware of the problems. 22

Vi l.i rilication

“The Soviets have long-term plans for the
vitfification of high-level wastes from reprocessed
nublear-power-reactor fuel. At the 1974 meeting in
Viduna of the Internutional Working Group on High-
Leyel und Alpha-Bearing Wastes, Yu. P. Martynov de-
seribed a two-stage process now under development. ®
The waste is first calcined to a powder in a fluidized-
l)('.'a pracess. The powder then is transferred to a
cruimblc and mclted. The single-use crucible is thea
scut to a burial site. Martynov reported that the
pracess is being tested in a pilot plant (no location
given) with u capacity of 100 liters per hour. In
contrast to some Soviets who have attended
ru(!louctivc waste management meetings, Martynov,
who is afflinted with the Sverdlovsk Institute of
Clemical Technology, was knowledgeable of
pritcticn! engineering problems, ™

)i\ detailed description of the vitrification process
was publishied in 1972 and presented at Paris by AL N.
Kandeatiev, one of the conuthors,® ' The work has
heen underway ut least sinee 1967, with same glus
untl ceramic melt studies betng done ut the Institute of
Physical Chemistry. Progress is indlicated by the
expansion of the pilot plant from the the 13-20 liters
per honr cepared In 1972 to the 100 liter-per-houe
level mentioned by Muartynov i 19747 The planued
cupacity ol the pllot plant the
vitrilication process is 200 liters per hour or about 5

{ar two-sloage

14

. : R - .
cubic metes per «lu_\' m hl;:ul) netive waste {rong

power reactar {uel reprocessdng.

Total capital expenditures of 15.51 million rubles
were estinated for construction of a vitritication plant
that could hundle 3 tons per day of speat nuclear Lael
from Soviet water-cooled, wuteemaoderated  power
reactors (VVER), The plant {tsell would cost 10,3
million rubles. Twenty vear storage will cost 4.6
willion rubles and unnual operating expenses 2.01
million rubles. The Soviets enfeulated that commercinl
vitrfication of high-level waste would be 12 percent
cheaper thiu the cost of tank storage und that capital -
costs wauld be lower by a fuctor of 2.2, Nevertheless,
they admitted that they had not
determine: real costs based on praduction-scule

beerr able to

operations,, They appeared convineed that vatrified
high-level waste cun be buried safely for prolonged
periods.

A single-stage process was also studied in which the
waste was melted down in a reactor vessel heated by
indaction to 900-1000° C. The Soviets consider this
process less viable and appareatly have abandoned it.

Problems encountered by the Soviets in testing their
vitrification pilot plant were mentioned by Martynov
at the 1974 Vienna meeting. These included problems
of gas regulation in the caleiner. control of caleined
powder batches in filling the crucible, selection of
crucible material, and control of the melting process.

Chemical siability of the vitrificd  mass, heat
removal, and leaching were also discussed at the
Vienna mecting. The Soviets recognize that fordiigh-
lovel wastes even a low rate of radivisotope leaching
into the soll cunnot be tolemted. Tt was stated that in
the case of n highly stable glass with o leach rate of 10
grams/cm?/day the danger of water pollution exists if
the Sr-90 activity is greater than 10 curies per liter and
cesium-137 is reater than 100 curies per liter. ™ These
wastes could not he buried withaut natuml or artificial
hvdroiusulation. Studies on  radionetive  waste
vitrfication by Murtvnov, B. S, Kolyehev, Vo V.
Kulichenko, and others have appeared in the Soviet
open technieal Hterture at least sinee the sarly
19GOS 23 Fae salidified wastas of several thousand
curles per liter the Soviels sugest bwesstage storee —
stornge with water-coallng ot intensive alr-cooling *

severnl vears followed by permunent burinl. ®




Ccmentation

Anather waste solidifiention process was developed
to small pilot plant scale in the Radiochemicn!
Laborutory of the Institute of Physdeal Chemistey, The
laboratary was built ehoat 1967 and oceupies a six-
story building on the outskirts of Moscow, well
remaved from the main institute. Liquid wastes from
luboratory experiments are evaporated to a slurry
which is mixed with.cement and fired fn w furnace,
Swmadl (1 em) cubes of solldified waste are formed, ™
Visitors fn 1972 were given dummy cubes supposedly
produced in this equipment, bat the area gave the
appearance of inactivity. Gases from the process
apparently were emitted througl a G.-foot stuck, 122

Other Rescarch

Treatment of low-level rdioactive  wastes by
-electradindvsis hus been studied at the Moscow Centrul
Rudiation Safety Station under F, V. Rauzen, director
of the station. The work began in 1963, and a 100
~cubic meter/day pilot plant was reported to be set up
at tire station in 1970.' The abjective was to use
electrodinlysis to concentrute acid or alkali from
clatified  waste then the
radionctive sotopes by lon-exchange resins, “The
recovered  aeld/alkali reused in the
regeneration of  spent ion-exchange  resins.  The
experiments were still underway when the station was
visited In 1971 ™ In 1974 the Soviets showed the setup
and explained that it will be moved o new buildings
under construction, 1

solutions  and remove

was to be

Reverse-osmosis and continuous-jon-exchange
techniques were afso being studied at the Moseow
Station. Rauzen und coworkers publisie .l in 1973 on
ancxperimental pulsed-column, ion-exchange
Installation with a cupucity of 100-130 liters per hour,
The columus were 76 mm in diameter and were only
4.8 meters in height because, as Rauzen complain
the room was not high enough, ™ The
delegation in 1974 deseribed the station's laboraflories
as duck, small, and cheerless. New buildings under
constructlon will presumably provide much improve-
ment. Based on the experiments. the Soviets cxpect to
build u continuow., pulsed-column, lon-exchunge
Installution with a capueity of one cabie meter per
hour at the Moscow station, uslng columns 10 meters
high. They clalm a consideruble incrense in waste
decontumination cfficiecncy by the pulsed-column
method ™

used, dncluding don- exchange, clectrophoresis,

The Institute of Physieal Chemistry also does
tescarch on the remaoval of fission products fron, Wiaste
solutions. Varlous sepuration techniques have been
and
acborption. Work was also seen here in 194 an
phosphate-gluss  melts  in support of their waste

vitrification work. ' Other work on the behavior of

radivisotopes in saline water anid the offect of wasles on
deep gealogical formations supported the deep-well
infection work at Dmitrovgrad, The treatment of
mdioaetive wastes generated by the institute itself,
primarily by flocculation and ion” exchange, was
apparently done with more care than that at the All
Union Research Institute of Inorganic Materiuls, 12 1819

SAFETY AND HOUSEKEEPING PROCEDURES

There is evidence that the Soviets are less rigorous
than their publications and statements indieate in the
degree of cnution exercdsed in the hundling, treatment,
und trmsport of rdionctive waste, Their regulations
requice the use of special trucks and il cans designed
for transporting radioactive waste, and the restriction
of the movement of wastes through populated areay

te- qight 5o, Nevertheless,

abserved a lenst one incident ot

v during

rdivactive-waste-Bearing tank trucks were convoved
through « section Moscow in heavy, noon-hour
traffic in 19717 o [ the special trucks seen at the
Zagonk Waste Bunal Station in 1974 appeared old, -
but were rdio equipped, had alarm lights and sirens,
had w15 willimeter thick lead shield behind the
driver’s seal, and were dleaned in a washdown
facility. 12

AU the Novovoranezh Nuclenr Power Plant, Soviel
officials told the US Power Delegation in 1973 that the
raintion level at the plant pefimeter was no higher
than when original readings were taken in 1964, Air is
‘monitored up to 50 kilometes away. Strontium-90
devels were reported to be essentially zero, or the same
s the aie In general. The Soviets were amused at what
glll(‘)' consldered excessive US sufety requirement: for

nuclear power reactors, ¢ ™
i

‘ A lelegation in 1974 noted that an extruder
had Treedy been tustalled at the Zagorsk
bitumenization plant. The Soviets were cmbedding
Muretes, inctnemtor ash, and compressed solid waste
Into bitumen blocks. The delegation was highly
critical of Soviet practices at Zargoesk, For example,
the bitumen blocks nre permanently stored in partly
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uu(l( rcound, partly ahovegronnd concrete bunkers of

very shoddy
<(~'\'vm| rootns which when filled ure covered with
(()ucr( te slabs and finally covered with sand. The soil
if the area is an impermeable clay leading to the
()(h\ll)llllv of surfuce contamination from leaching
hécuuse of the humid climate,

construction,

meter deep cellar and the overall operation covered hy:
a shed. The entire setup was deserdbed as primitive
e.g., paardy finished pipes, Insecure plugs tn the pipes
a [rough conerete floor, und the shed to caver th
installation was deseribed as louk) as a steve™ by th
B«[nclu‘( delegation.'2 .+ : o

-

MANAGEMENT OF NAVAL ASSOCIATED
s RADIOACTIVE WASTE )

T

. .lln wauttion to waste

PO e and treatient arcas ashore, it was found that
the Soviets mke extensive use of spectal support
vessels to provide seeviee afloat in connection with the
operation, repair, und refucling of naclear submurines.
Basad on techniques deseribed in open literature and
other information known about Soviet rdioactive
waste  management, {6 was possible to assess the
probable functions of these special support vessels,
Saervices such as decontamination, replicement, and
punflultmu of reactor coolant, personnel monitoring
and control, waste incineration, and transport of spent
fucl appear to be hundled by flonting facllities. 44 48

The following sections of this report deseribe
specific facilities, shore-bused and afloat, and the
prabable techniques employed in the management of
naval associated radionetive materdals and wastes, The
tuble lists shore-based facilities and support vessels,

Disposal and Treatment Facilities Ashore

A

The bunkers consist of

Some highly active waste Is stored at /.u;,ur\l\ fn 30-
cantimeter dinmeter steel pipes which are put into n G-

Treatment, and Decontamination

In the management of contaminated submarine
renctor coolant, proviston must be made for “the
thermal expaansion and contraetion of primary coolaut
water when a submarine renctor is shut down or
restarted. The Soviet S0-foot Special Purpose Barge,

essentially a floating compensation tank, is used to

After assisting one or more reactor shutdown/start-
up eveles, the compensation barge probably is towed
alongside w0 Zeca or Vala cluss support vossel o
discharge its cargo of radioactively  contaminated
witer and take on a fresh load df deionized water.
(Functions ol the Zeva and Vala class vessels are
discussed in the next section of this report.) [n some
cases the barges may be dowed out to sea to dump
contaminated  water. Dumping at sea could  be
justified because this water is only slightly radioactive
and the Soviets may

not classily it as radioactive

Fhe US Nuvy dunips

44458

submarine reactor coolant water at sea routinely.

Waren Pomrication Aroae-
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Facilities Afloat for Radioactive Waste Handlinf o=




wublmlwd Sovict water-purifice.zion techniques, the
Zeyn and Vala vessels are probably equipped with
wechanieal filters and  fon-exchange columns  to
]medo delonized water for the first filling of nuclenr
sibmarine coolant systems. as well for as servicing the
cxpnncl(m/compcmutl(m barges (described  previously)
und ather support vessels. Solutions from laundey,
nvr\unnol decontamination shower, and equipment
washdown may ulso be tuken ubourd Zeya and Vala

“I'I“ V‘“‘"--lc feve booebonnamnss

hsme——

T l’p s(?C' (83}

Since the Vala is self-propelled. it may be used to
trensport liquid and solid wastes to one of the on-shore

wiste treatment and stoenge facilities o nddition to dts

witer-purification role.

Svenvarine Rerverane at Forwann Reram Yanos—
Newdly all operations are performed Ly floating
fuctltties fu the fuellng of Soviet nuclenr sabovarines at




forwaed repe i spectat-apport vessel PM-

124 eluss YRSN dseauinasd 19 neform most of these 4
dutles ‘

1 PM-124 support vessel may also have an on-
board incinerator for burning contuminated coverls

wipes. snd ather combustible solids.

wa recently averhauled PM-124 YNRSs mayv be
dtad to- handla cocand  generation onuclear sub-

murél nvs‘L ——-1[




Hanloactive
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WasTe

Dusase

Naother support vessel used in forwued cepuir yards,
where shore-based fuctlities <uch as crunes und steam
and electric power are not readtly avatlable, i the
Rosta-A class RSN

] Funcllons
———— . . i
such wsTradiolagicnl control, nonToring,  and
decontimination wee probably pedormed abonrd the
A OANN S
The Rostn-A class
YNRS con cipport two noelecre submnrdnes heloge

refueled at the come time, 8¢

E VIANACENENT OF
inartNe CONsUerioy . AND Mém“ ég\‘lilllh\('




L

JThe icebreakee
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Arktika, the fist nuclear powered suelace

ship in the
Soviet Nuvy, huilt in Leningrad  <hipyaeds  and

designated Auxiliary Teehreaker Nuclear by NATO,

Min the sunme manner as the Lenin, 45
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PROPAGANDA AND POLITICS

The Soviets have cleverly tuken advantage of the
aspeels  of
management program while hiding its weaknesses.
Press releases and broadeasts for home as well as

favarable their radioactive waste

Western world  consumption cmphasize the Soviet
officinl opposition to dumping radioactive waste at
sea. They also state that no waste with an activity
above the MPC should be put into the ground at
disposal siles, 2

Especially for home concumption,  fumaons
Academicians suclias AP Aleksundrov have hoge ted
that the USSR s far abiead of the \West, pacticulacl




the United States and United Kingdom, in radioactive
Swaste disposal. Maost such statements are tied in with
assurances that Soviet nuclear pawer reactors are safe
for the operators, do not contaminate the environ-
ment, and are nat dungerous to nearby populated
Larens. ' '
L. D. Morokhov, deputy director aof the Soviet State
: Commiittee for Utilization of Atomic Energy, was
mare forthright in a broadeast beamed to North
cAmerica in 1974 He said that the main principle
being used by the USSR in rndionctive waste disposal
“is to concentmte the waste fnta small volumes and
isolate it to prevent contamination of the environ-
Cment. Liquid waste is evaporated and buded in steel
containers, T practice believed sife and used by all
nucleac fuel”™ He  then

countries  thut  process

proceeded to blame capitalism for the overall bad
ccological situation in the United States, pointing out
that in the USSR all lands, minerals, and industries are
owned publicly. " Curhing pollution is part of cur
development progeam.”™ he said. 2

In o Soviet Life article of November 1974, Pvotor
Neporozhny, Minister of Power and Electrification,
said that a separate industry has been set up to recover
radioactive wastes in the USSR and that celiable
cquipment has lieen developed  for storing  these
wastes, {e |miul('(l out that thermal power stations
discharge more radiation to the environment than do
nuclear power plants.

When  Western delegations  visit Soviet nucleur
power plants and/or radioactive waste management

facilittes, their Soviet hosts adwine take geeat paing to
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insist that any cffluent has been thoroughly
decontaminated to below the MPC Lefore being
discharged to the cavironment. On the other hand,
spokesmen such as Viktor Spitsyn claim there is no
dungcr in iheir deep-well injection system for
pumpmg radioactive waste into dcep geological
farmations.® The Soviets boast that they are the first to

déevelop such a system to commercial scale. They even
advocate pumping high-level wastes underground and -

seem oblivious of this apparent contradiction of their
own stated policy regardmg radlonctlvc waste
manag(mcnt raw o - :

At mtcmatlonal waste management mcetmgs the
‘Sowets seldom ‘make significant contributions to the
tcchnologv Some ‘attendecs are not ‘able to discuss
lntell:gcntlv the papers they present because the work
4wlxs done by others. Theoretical ‘work 15 sometimes
pmsentcd as if it represented expenmental dafa, with

rcsultmg confusion.20 32 34

The Soviets apparently attempted o use a mecting
held in Moscow in 1972 to crubareass the US and other
\Western  countries. The IAEA Pancl on Choice of
Burial Conditions for Radioactive Waste was
convened . in Sepwmber of that year to prepare a
guidebook on the subject. [n addition to represent-
atives from the USSR, the US, and West Europe.
representatives from Egypt, India, Pakistan, and
Japan also were present. The Soviets attempted to
force through the meeting a set of guidelines totally
unacceptable to the United States and the United
Kingdom." The Sovicts insisted that they, by gov-
crnmiental decree, are putting no waste into the
ground — but they apparently were. referring only to
Lnboratory. ‘hospital, and other low-level waste. T+
addition, ‘attendees were forced to rely on spoken
translations of the Soviet papers,‘although the Soviets
had a G-month lead time before the conference to
prépare printed translations.” As a result, the

- cohference ended with nothing accomplished.? ¢
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